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INTRODUCT ICM

Q':eratxon of a coal-tar dlstxllatxon and yood-preserving plant durxng
1918-72 in St. Louis Park, a suburb of Minneapclis, Minn., resulted in serious
contamination of'ground water. The severity or the pollution, and the efforts
of local,. stat_e, and Federal agéncies td defi.n_e and resolve the technical,

- management, and legal issues involved; have made this problem ﬁighly visible.
~ The Mihnesota Pollution Control Agency and Region V of the U.S. Envirormental
. Prbtection Agency agreé that the contamihafim in St. Louis Park is the most

significant smgle exarrple of ground-—water pollution identified to date thhm

their. Junsdlctlons.



In July 1978 the U.S. Geolog1cal Survey, in cooperatxon with the
Minnesota Department of Health (M[H) began a two-year pro;ect to develop &
-detaxled understandxng. of - the transport of eoa_l-tar_ derivatives through the
ground-water system in.the St. Louis Park area. Inforrmtion on multiaquifer :.
: wells in the area was provided to the M?H in February 1979.. Hult .and-'

Schoenberg (1980) summarize data obtalned durlng the fxrst year of the studv
and present prelxmlnary conceptual models of the mechamsrrs and pathways of -
'contanunant transport Hult (1981a) 1nterprets these and addxtlonal data in
_greater_detaxl and-presents the result_s of preliminary analyt.lcal and corrputer_
~modeling of transport in the Prairie du Glien'-Jordan aq'uifert_- I~lult' (-1'981b.)i .. '
evaluates the effect of m.lltlaqunfer wells on the spread of. contarmnants

. between aqu1 fers.

(As stated m the pro;ect proposal t‘or the f1rst two-year pro;ect

: _(Decen'ber 1978, p. 2)

"The problen is conplex...- The flrst two-year study (MN 79—.
_ 061) will provxde valuable ma@t m*the;rnblen and will a1d
declsxons on probable contxnuatlon of the prolect for at ‘least two
more years. Develo;ment and applxcatlon of a calxbrated ground—' |
a water transport model -to. evaluate the possxble effects of ranedlal
actnons proposed by State and local agencxes wxll requxre .. '

'.extensron ol‘ this pro;ect » .



The 'new tm-'yeer preject now.Be'ing proposed xs in agreement with the

: tumng and purpose of ‘the project foreseen m 1978 and clted in the prekus

'parag_raph. ~The major effort will be to help resolve the contammatxon |
problem. H_owever, -c_ontammatlon of gro_und water by tox:c_orgamc ccnpoundsris

a-ﬁatidnal problem. Research by the U.Ss, Geolo‘gieai Sﬁrvey to 'obtein a B
detailed understandmg of the St Louxs Park problem will have sxgmflcant

' transfer value to similar problers elsewhere

"Bec'aus'e of ihtense- local concern, considerable.f‘ederal
ihterest, 'corrp_lexity of __the. problem, and difficu}ty of e_t'fecti\re"'
're_nedial. action, it. is anticipated that' 'con't.inued funding will be
.availabie. -The approach’ te ‘the problem rrust -therefere 'balence 'the
mmedlate needs of the cooperators w:th the longer term require-

ments of "a more defmxtxve study " (1978 pro;ee_t proposal, p. 4).



The problen,of'nnst innediatetconcern'to the city and to State'and |
Federal regulatory-agencies is the presence of toxie organic conpounds.in;
water withdrawn from same nunicipal wells in the area. 'hhen the first
nunicipal well was drilled in 1932, the Prairie du Chien—Jordan-aquifen
' contained water with a coal-tar tastepat least 3,500 feet fran_the plant
‘site. . During 1978-80, use-of five more St. Louis éark municipal wells,'
canpleted in this aquifer.was discontinued because'the wells ylelded_Water
- conta.ining trace-amounts of coal-tar carpounds., including benz_o_(a)p_yrene, a .

‘earcinogen.

Contaminants in the Prairie du-Chien—Jofdan aquifer haue nnved at least 2.
miles northeast and southeast of the plant sxte. Thehdirection and'hate of :
'contanunant novenent changes with time because the bedrock grounddwater flow

systan contxnually adjusts to hydraullc stresses caused by ground-water thh-
‘drawals and flow through wells that connect more than one aquifer. Cbntanr
1nants can move rapldly through the Pralrxe du Chlen-Jordan because the upper
part of the aquxfer ns a. carbonate rock hav1ng ‘fracture and solutlon-channel
penneabxllty and low effectxve porosxty. Cbnsequently, the concentratlon end
~camposition of contanunants 1n water punped fram 1nd1v1dua1 1ndustr1al and

“'nunlcxpal wells canpleted in the aqulfen fluctuates wmth txne. _'1‘;



.The Prairie du Chien-Jordan aquifer is the reéion's major ground-water .
resource. About 75 percent of ground-water withdrawals in the St. Louis Park
and Minneapolis-St. Paul metropolitan areas are fram this aqulfer. The
aquxfer is relatwely well protected fram near-surface sources of contam-
ination. In the St. Louis Park area, it.is 250 to 500 feet below land surface ‘
and is overlain by drift, two bedrock ceonfining beds (Glenwood and basal St.
.lPeter) and two bedrock aqu'if-e.rs (Platfevil'le and St. Peter). Nonetheless,. it
. is now contaminated. The projﬂect now being proposed will focus on the Prairie
du Chien-Jordan saquifer because of its local. and reglional inpcrtance, and the

significance of the widespread contamination to municipal water supplies.

-‘me greatest mass of contaminants is in the drift and uppermos t- bedrock
aquifer (Platteville) near the site. 'Figure 1 shows the concebtual model cf
the introduction and transport of contaminants ihrough. the g’rodnd-water
system. Ooa'l-tax--deri.Vativ':es. reached the ‘v_vater table by percolat_ion through
"~ the 'ur}saturated fzo’ne:_and" t-hrough ponds that received surface runoff and
process water fram the plant (fig. 1). Parts of the drift contain an
undissolved, liquid mixture of many individual coal-tar carpounds. In June .
1980, a sample of this liquid 'fran a monitoring well carpleted in the drift 50.
feet below the water table contained 97,000 mg/L total organic carbon. The
hydrocarbon fluic has moved vertically downward essentially perpendlcular to
the direction of- ground-water flow because 1t is m)re dense than water. It is
moving more slowiy than the ground water because it is more visecous.  Ground

water entering the area of the plant site through the drift is con.tami.nated by
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partial solution of the hydfbca.rbon .fluids and by releas.e'ot‘ éarpddnds' sorbed
oh the drift materiéls. The -contaminated water mees 'laterail_y to-the east
and southeast and downward mto the Plattevxlle aquifer. Water in the drift
4 000 feet fram the site contains less than 10 ng/L dissolved orgamc carbon,
but has a distinet "chemical"™ odor, and contains a large proportlon of coal- |
tar carpounds of high solubility in water relative to cmpounds of low
solubility. It seems that some organic-contarmnant conpounds rmvmg through

_ the drift are being degraded by anerobic bacterla to other orgamc corrpounds _
and to methane.  The USGS Research Group, with the assistance of the dlstnct
is contiﬁuing to mvestlgate the rates of degradatlon, the carpounds bemg

degraded, and the nature of intermediate degrada'tion. products,

Contaminan:s en'te.r-ed ‘the uppermost bedrock aqui_fer, the Plattevilie, .
d'irectly from the drift and have mved at least 7,000 feet from the 's_ite. 'I_‘he
- contaminant_s reachéd deeper bedrock aquifers, primarily the Prairie du Chien-
Jordan, through.wells thaf 'hydraulically connéct_ _thé aquifers (fi'g.'l). Coai-
tar corpounds have rmoved to a depth of at least -6'50'-feet- in the bore of a .
'nuitiaquifer well 4,000 feet from the site. Locally, the contaminants -hav_e
reached the St. Peter aqui-.fer;.th:o;gh.-thei‘imermdzmnfininé bed and(or) |
through bedrock valleys where ..the conf inihg bed has. been fermved by erosion |
(fig. 1). In &ddition, coal-tar has entered l-)edrock"aquifer's, possibly fram a '
spill, directly through a well on the Site that was drilled in .1917 t-o a dépth-
of 909 feet (well W23; fig. 1). |



OBJECTIVES.

The goal of this and the previous study is to obtain a detailed under-

standing of the transport of coal-tar deriva“ives through ground water in the

St. Louis'Park area. This understanding will be used to test management stra-

tegies suggested by the cooperators or their consultants and will héVe

considerable transfer value.to:ground-waier contamination problems elsewhere

‘in the Nation.

* The specific objectives of the proposed study are to:

2.

Ibvélop an improved understanding of the distribution and movement of

:.selected_coal-tar derivatives in the Prairie du Chien-Jordan aquifer.

Provide for consultation with the U.S. Geological Survey by the U.S.
Environmental Protection Agency, Minnesota Department of Héalth,
Nﬁnnésota Pollution Control Agency; city of St. Louis Park, and their
consul tants. |

Provide for continued geophysical logging and evalﬁation of

-multiaquifer wells as'they are located in the field.

Obtain additional information on the physical and chemical

 characteristics of the source volume of contaminants in the drift and

| in well W23.

Preserve continuity in the collection of time-series water-level and

‘purpage data fram all aquifers.

Provide continuing'support for related, but separately-funded, baéic
‘and applied res¢arch by the U.S. Geslogical Survey, suéh.as the: study

of biodegradation of coal-tar derivatives.

T



scoPE

'Amajor emphasis in the proposed proj'ect is the develogment of a methc-d_

for evaluatnng the effectlveness of measures proposed to minimize both the

concentratlon of coal- tar derivatives in rmmclpal wells in the area, and the '

continued spread of contamlnants in the Prairie du Chlen-Jordan aqu1fer.- Hult

- (1981a) has shown that mampulatlon of w1thdrawals frcm 1ndustr1a1 and rmnu.t-

'pal mlls, in con]unctton with a continued effort to locate, evaluate, and
seal multiaquifer wells that perrmt contaminated water to flow, lnto the |
| aquifer, may be effective in minimizing the concentration of contaminants

reaching municipal wells.' Prelmunary solute-transport carputer models. of the _
aquifer that ‘have been developed to date have proven to be a uset‘ul tool in. ;
evaluating the problan. The proposed project focuses on refmmg thxs tool ':tol-
_better reflect hydrogeologlc condxtxons and on using it to evaluate the .

hydrologic effects of future nnnagement strategles. _

Mlltxaquxfer v.ells are the Jajor. :paﬂnngs JﬂEﬂtﬂled to date of contam-_'
.inant transport to the Pralrle ‘du Chien-Jordan aquxfer (Hult 1981a 1981b) |
Contmumg evaluatlon of rrultlaquxfer wells, in con]unctlon w1th the well-
abandorment program of. the MH, is wi thln the scope of “the proposed project. h
"'Reconstructxon ot‘ nultxaquxfer wells as rmmtonng wells would be highly |

-_desnrable but would requxre addltxonal fundmg.



-_-Evaluation_bf-pther pathwayé of'cohtaﬁﬁnant-transpoft-to the.aquiféf such -

- as those shown in figure 1 will depend.nnétly oh'prevfously éqllected data.__.

.Coai tar-ehtered the Prairie du Chien-Jbrdan aquifer'through a déep weli on _ : 
the site (well W23; "Hiﬁckley well on.the site"). The cdél'tar in and around |
the well may be a continuing éourge gf-contanﬁngﬁts to the'éduifer (Hnlﬁ; '
1978; 1981a; 1981b; Hult and. Schoenberg, 1980). "'I_‘-a_r_andl.w'ater samples from
'the-well.will be collected and analyzed for thé]proposed pfdjgct, 'Ahdiﬁiobai

" steps needed to-evaluate tﬁié.sou?ce have been suggested toltheiNﬁnﬁeSota S
 Department of Health and.wbuld'téqdife.additional'funding, 'ébntanﬁnants-nny

also be éntering the Praipie du Chien-Jordan'fraﬁ the overlying St. Peter

.' aquifer (fig. 1). The mass of contanﬁnénts{thét-ﬁas entered the:aquifer '

| through this pathway appears to be" 'émal 1-.'-ccnpared' to'-fhﬁt'ﬁhi'ch éntered

through nultiaduifer.wells.(Hnifllséla);-.Insfaliaiion ofiadditionél |

nnnitéfing wélis would be needed to-further test,this}hypothesis and would .-

require additional funding.



Nhnagement strategies aimed at minimiz'ing. the impact of the contarninants_'
are summarized in table. 1. Each of- the three user al ternetives have beeh im-
planented or are being evaluated by the city of St. Louis Park. .'I‘he euality
of water w1thdrawn from municipal wells. is bemg momtored by the ecity and the
M1nnesota Departnent- of Health. Pilot studies by the cxty and theu- consul-
-tants have shown that orgamc contarmnants can be. partly renoved by trealment
with activated c&r.bon. The _clty has mcreased withdrawals from deeper wells
':ccnpleted in the Nbunt Simon-Hineckley aqﬁifer and is-evaluat'inv the cost and
desirability of deepemng existing wells drxllmg new, deeper wells, and(or)

obtammg water f;'cm the clty of aneapolxs.
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. Table 1.--Summary of management strategies to minimize the impact of

ground-water contaminants (modified from Hult, 1981a)

1. USER ALTERNATIVES

Monitor the quality of water at the well head If quality is
unacceptable,

Treat, or

Ibvelgp'aiternatiVe'supplies.

2. AQUIFER MANAGEMENT

a.

Prevent or reduce movement of contanunants into the aquifer of con-
cern. For example, locate and seal multiaquifer wells that permit
contaminated water to flow 1nto the Prairie du Chien-Jordan aquifer.

Contro) the movement of contaminants w1th1n the aqu1fer of concern so
that the concentration of contaminants at. each withdrawal well does
not exceed acceptable limits. In the Prairie du Chien-Jordan, this
might be accomplished by manipulating pumpage fran municipal and
industirial wells, and by pumping wells installed for the purpose of
_econtrolling hydraulie gradients. _

3. SOURCE MANAIEMENT

Interc_g_ contamination leaving the source volume in the drift with
withdrawal wells, treat (if necessary), and reinject or discharge.

hnnobllnze the contaminants in the source volume elther with
hydraulic or physical barriers or by chemically reduclng conteminant
solubility. _ _

Convert, contannnant ccnpounds in the source to other compounds that
are less toxie by encouraging in-situ degradation by anerobic
bacteria or by providing oxygen for degradation by aerobic bacteria. -

Remove (partly) the source'by_excavation'and'punpoht wells.

11
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The proposed project will focus on using. a sOlute-transpért model to
evaluéte ;he hydrologic effectszof'the aﬁuiferﬂnanagénéht strategies for the.
Prairie du Chien-Jordan indicated in table 1. The Minnesota Department Qf
‘Health bégan a progrmn-bf weil abandorment in February 1979, based 6n
information provided by the U.S. Geological Survey. Thjs program has’ been
effective in reducing the amount of contaminants entering the Prairie du
Chien-Jordan aqbifer. Manipulating purpege from wells may be effective in
réducing_thé contanﬁnaht'concentration at any given well and_in preventing the
further spread of contaminants. Figure 2 shows changes in thé conéeﬁtration g
of same céai-tar«conpounds in water from St. LouiS-Parklnunicipal well 4 and
punpage fram municipal well 6. Well 4‘was'punped 6ﬁly for the_purpose'of
obtaining sanpies. . Both wells are campleted i.n the Prairie' du Chien-Jordan
aquifer; no other nearby wells were known to havgibeen purping duriné the
period indicated. The data fram wells'4 and 6 support the téntative
" conclusion that ranipulating purpage nay.be effective in reducing contam-
inant concentrations at individual withdrawal wells. However, additional
time-series data'on_coﬁtanﬁnant concentratibn; purpage, and water levels are
needed io test whether;lhe,correlation.between_pquqgé anﬁ chenicai concen-

. tration is coincidental, or whether there is a causal relationship.

12
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:Cbntinued oetailed'eValuation'of the contaminant source in the dpift &nd
Platteville aquifer and offnoveneﬁf of contanﬁhants through the St. Peter,-

_ lronton—GhJesvxlle, and Mount anon-Hxnckley aquxfers is beyond the scope of
the proposed prOJect. waever, same addxtxonal work on these aspects of the
problem have been 1ncorporated 1nto the proposed pro;ect whlch will aid in .'
designing and evaluatlng the souroeﬂnanagenent strategies shown_ln table 1.
Results of'ongoing basic research by thqu S. Geological Survey will be |

_dxrectly appllcable to the St. Louxs Park problem, but same outstandlnv-
questions are sxte-speclflc and w111 requlre add1t10nal f1eld work.- The scope_

- of the proposed project could be ~expanded to 1nc1ude addxtxonal work if fund-

' 1ng becomes available. The relatlonshlp between past pro;ects, the proposed

project, and possible future projects is shown in table 2.




;. _Tabte'Z,—-Relatiohship of proposed projec_t to past and possible

future projects

Sept. 1983

‘a long-term monitoring strategy to monitor and evalu--
ate the effectlveness of remedlal measures,

. : - Related
- UsGS - Dates. Principal objectives activities by UsGs
- -.project’ o R ' other agencies publications
.. July 1978- 0 . o . Hult and
. June 1979 - "Develop an understanding of the transport of Well abandon- - Schoenberg,
' Projeet ... coal-tar derivatives ‘through aquifers in the St 'ment program 1980
UMN-79-061 Louns Park area. by MH : S
oo July 1979~ : i Hult, 1981a;
Sept. 1980 1981b
L S L . - . o -Design of pro- : ‘
* Proposed .. Oct, 1980-  Develop an improved understandmg of contaminant _ posed remedial 1982
" project - Sept. 1982 - distribution and transport m the Prairie du Chien- - action by con-
' A - Jordan aquifer. . sultants to MH
- Continue collection of time-series data in all aqui-
- E - " fers.. If additional funding becomes avanlable, refine
Oct. 1981-  understanding of transport processes in the drift, .
. ‘Sept. 1982 Platteville, St. Peter, Ironton-Galesville, and Nbunt Implementation
o o : e '_Slmon-Hmckley aquifers as needed to- evaluate proposed of remedial
Possible . remedial measures . . actions by
future- : _ - B State and ,
projects S " Attenpt calibration of transport models based on four local agencies"
o . Oct, 1982- - years of time-series chemical data and response of . .
‘the ground-water system to remedial actions. Design




APPROACH

The principal activities needed to meet the objectives are (1) a. mass
sanpling of -Wells in the Prairie du Chien-Jo.rrJan aquifer to determine the
aréal extent 'of,measureable contamination, (2) refinement 'and hnintenance of
the network used to monitor wa'ter-levels, water ql;ality; and pur_rbage, (3)
add_it'idnal cbring, sampling, and chemical analyses to better define the
carposition and physical characteristics of the conteminant sources in the
drift and well W23, (4) continued work on i_den'tifyi-ng,' locating, testing, and
se.alling or reconstrueting rm_l'_tiaquit‘er wellls; t.his work will be coordin-
ated with the Minnesota Department of Health, and (5) refinement of tnanspdrt
models of the Prairie du Chien-J&dan aquifer to reflect. actual .hydrogeologi_c
boundariés'aﬁd hYdraulic and chemical stresses. As funding, time, a;nd the
availability of wells permit, attempts will be.made to obtain additional time-
' ser'ies.d'ata on water quality in the Préirie du Chien-Jordan, and to continue

. monitoring water quality in other aquifers.

Tﬁe Regi.onal Water-Quality Specialist will be consulted in order to
~develop a quality-assurance progrem. This is reeded'-to ensure- the validity of
chaniéall.an_a'l.ys.es fram thé vérious laboratoriar. involved. Continued support
w-ill'be-;lail'able from the U.S.'Geo-l'og-iéal Survey laboratories in developing

k thé quality-assurance prograem and in chemical c’:haractefizati_on of the |
'.confaminan'ts. A conblete description of the quq_lify;assurénce proéram will be

developed as part of the proposed project.

15




Mass Sampling of Prairie du Chien-Jordan Aquifer

Mass. sampling of water fram wells in thz2 Prairie du Chien-Jordan aquifer
is needed to obtain more complete in-formation ‘on the distribution of indivi-
dual organic and inorganic constituents with'n the aquifer at a single time.

No additional wells will be installed for this sampling effort. Many wells in

the. area are used for air conditioning and irrigation and may not be available -

for sampling during winter months. An attempt will be made to coordinate this

sampling effor't with th_e' ongoing monitoring by the MH. Specifically, the MH

: could_.- help by nnking.-aprahgermntsffo_r sampling of wells that usually are not
évailable. It would 'alslo. be highly desirable for the Mﬁ-fo analyze the con-
centration of PAH -conpou-nd-s' by HPIb .in samples taken at the same time as those
collécted by the U;S_. Geological Survey for ai:alysis by an EPA éohtractor.
Because the MZH intends to continue nbnitoring, this approach Will require no
additional laboratory work by the MH. It will, however, 'help in the
evaluation of the compatibility and .repro_duc_:i'bility of analytical results from

the various laboratories involved.

.Tasks: 1. d:npile existing information on water quality and weils.
| 2.. | Identify areas where additionél wells are needed.
3. Oonﬁile list of candidate wells for sanpling. | .

4. Field locate new wells and make neéessafy arrangements.l

S. Sénple app_réxiniateiy 40 wells within 2- to 4-week period. -

16




Refinement and Maintenance of Monitoring Network

Water quality, water léve_ls,- and(or) purpage fram about 300 wells in the -

St. Louis Park area weré measured as part of the previous project. This net-

work will be rec_valuated, modified, and maintained as neéessary to best meet

the data needs of the proposed project and future activities.

About 4 add.i-tional re_cof&ers vﬁ l.l. bé installed td_moni_‘tor purpage and
 water levels in the Prairie du-Ch'ien-Jordan aquit‘é‘r. The frecjuency of
measurement will be reduced at most wells in the drift and'Plattevil.le.
-Attén'pts will continue to locate additional wells in areas where data are

sparse.

Physical and Chemical Characterization of the Drift and

Piatteville Aquifers and Contaminants in Well 23

Cores will be .obtained fraﬁ at least two additional test holes in the
‘most highly contaminated volume of drift 'an.d fram the coal tar in Well 23.
These samples, sane previously.collected cores, and fluid i)mped fram selected
wells will be chenically analyzed for individual organic carpounds. The

- samples will be analyzed by an EPA contractor and by the U.S. Geological

Survey.

17
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Aqulfer tests in the drlft and Plattevxlle are needed to better evaluate
aqulfer characteristics and for the MH contractor to desxgn rmnagement
| strategxes.. Pmplng tests wxll be conducted 1f the Mlnnesota Pollutlon |
.Control Agency can obtam necessary penmts (1f any) for discharge of con-
taminated water. Additional testmg may include slug testlng of pxezcmete*s '

| and laboratory analyses of cores for porosnty and hydraullc conductxvxty. ‘

Oontlnued work on the chermcal and blologlcal fate of the orgamc
contammants in the drift and. Plattevxlle aquxfer w111 be coordlnated with

U.S. Geologlcal Survey Research Groups. ,

Evaluation_of Multiaquifer _Wel-ls

As a‘dditional wells are located in the field, the U.S. Geol'ogical Survey .
will log the wells geophysxcally and measure water’ levels and vertlcal flow" |
within the well bore- (1f any). The anesota Department of Health wxll pro- '
v1de for removal of obstructlons in the well bore (1f any), collect and
analyze ‘water sanples, log with downhole tele‘vlsum eamera, _and permanently

‘seal or reconst_ru_ct as mom_tonng.wells if needed and as fundmg‘ p_ermxts.
lVbde_l_' _Deve'lo;ment o

'l‘he purpose of a ground-water solute transport model 1s to (1) provxd.

- -fran'ework for quantltatlve accountmg of the major processes in and proper- ’

txes of the ground-water system . that govern the transport of contarmnants, md




(2) provide a too! that can be used in quantitative and _qualita_tive'evalua-_

tions of the effectiveness of ongoing and possible future remedial'-acti_ons -

aimed at reducing the severity of contamination in the Prairie du Chien-Jordan.

~aquifer.

Tasks:

1.

Bcpand and refine present-.two-dimensional tiansport model-(Konikow and

Broedehoeft code) to better reflect actual conditions. Test parameter
sensitivities.

Using SWI?, incorporate 'separat'e layers for Prail_'ie du Chien and - -

" Jordan, and realistic boundary conditions. Attempt calibration by

2a.

matching head changes (steady-state and transient).

If necessury to reduce camputer costs, construct and use threé-
dimensional flow model (Trescott code) to evaluate flow brob'lefn.
Transfer refinements to SWIP and retest.

Using SWIP, add simplified history of contaminant introduction to
evaluate j1:t'ansport ratés and directioﬁs, par_ameter sensitivities, and
uncertainties that may bé caused by unlocated .m.llt_iaquifer wells.

Using SWI? and the measured distribution of conteminants, evaluate

effe_ct of manipulating punpage, including mm.icipﬁl ﬁell_s, industrial

wells, and hypothetical gradient-control wells.
Using SWiP, and as time and time-series data permit, éttenpt cali-

bration of transient ‘transport of selected contaminants.
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Model data needs and source of information.

1‘

‘3.

7.

10.

‘Aquifer and confining bed geametry - {rom Hult and Schoenberg, 1980;

Guswa, 1981.

Aquifer and confining bed hydraulic properties - fram previous purping
and laboratory tests in St. Louis Park and elsewhefe in the Twin
Cities basin - Guswa 1981, and ATES project.

Hydrogeologic boundaries - fram Guswa, 1981 (Twin Cities project).
Time-serlies data on .h‘ydrfaulic head - fram Hult and Schoenberg, -1980; '
mm,_ 1981, and from monitoring network refined and operated for the

current. project.

‘Adsorption isotherms - from bateh experiments to be conducted. by the

University of Minnesota for phénol, naphthalene, and: acenaphthene.
Time-séries data on ground-water withd-awals - compiled for~pfevi6us
project (061) and from morii'toring network refined and operated for
current pfoject-. |

Hydraulic effect of multiaquifer wells. - frcm Hult, 1981a; 1981b; and
fran measurements made for the current-project. |
Chemical effects of multiaquifer wélls - fram Hult and Schoenberg,

1980; Hult, 1981a; 1981b; and fram measurements made for the current

‘project.

Present distribution of selected contaminant. cmpourids ~ fram Hult,

'1981a, and fram chemical mass measurerients made for the current

project.

Time-series data on concentration of selected contaminant carpounds -

fram Hul't; 1981a. Same additional mes:rurements may be made for' the-

_current project.




TIME SCHEDULE AND REP(GRT PLANS

The projeéts will take 2 years to ccnplefe '(_see below).. Field work (other E
than network maintenance), model _deveiopment, and report prebération will be
_carpléted in FY 81. The report will be sutmi‘ted to Regién by April 1,
1982. Because of the need for speedy publication, the report will be pub-
lished in the WRI/open-file series. At same later time, however, the report

- could be considered for WSP publication.

SUMVARY WORK PLAN

Jrrrtrrrrreyrrrrirvrerel

Projeet Proposal and Plan
Previous Reports to District
Design Quality Assurance Program

Maintain Hydrologie Data Network
Initial Field Work

Initial Sanpling

- Mass Sarpling .

Additional Field Work '

" Refine Existing Transport Model
. SWIP Mpdel Functional
SWIP Model Well-posed

" Report Preparation

District Review

- Colleague Review

Region Review and Headquarters
Draftmg and Printing

11 1111 IEEEEREE! .
JIFMAM J|JIAISIONID|JIFMAMUJIJIAIS

1981 ~__ 1982
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QOST SCHEDULE

The costs for this proposed project (Fedleral FY 81 and 82) will be shared

by the éity of St. Louis Park, Minnesota Deparhneht of'Health, Nﬁnnesota'
Pbllufion Control Agéncy, U.S. Enviromnental Protection Agency, and U.S.
Geological'Suryey. The Minnesota Department of Health will collect and
analyze semples fram municipal wells, provide down-hole television camera
surveys, and prepare Selectédiwells for geophysicﬁl logging (througﬁ_the wélle
abandorment pfbgrénﬂ in the emount of $36,000 in lieu of funds that .will be
f natchgd by the Geoidgicdl Survey, Ihe'city of St. Louis Park will assisf-in
monitoring purpage, water levels, and water quality in municipal wells, and
will provide landscaping of nnnitofing-weli sites in fhe-annunt of $10,006 in
:_lieu of funds that will be matched by the Geological Survey. Proposéd funding

- and expenditures are as follows.
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St. Louis Park Prdposed-Funding for FY 81

USGS

Cash _ Services  match worsc!  porsc? Net cash
EPA  $50,000 $ --—- $§ --- - $7,250  $12,750  $30,000
SLP 5,000 g 10,000 15,000 2,700 5,100 - 12,500
MPCA 14,000 --- 14,000 2,520 7,140 . 18,340
MH 5,000 36,000 . 41,000 7,380 11,730 - 26,890
| Tbtai‘ 74,000 - 46,000 70,000 19,850 36,720 87,430

1 EPA - 14.5 percent all others at 9 percent.
g 25.5 percent of all cash and matching; 0 percent on dlrect servxces.
Funds may cane fram either M[-O& or MH. S

Itenuzed expendltures for FY 1981 :

Salarles .........................................$ 48,430
TPAVEL.eeeroaresosocccencossosssesanscassccccsases 3,000
SUPPlieS.cteeerecacsnsessasvasscsscsssccccrssssnnss 2,500
Equxpnent........................................._ 5,000
VehicleS.ceieeeorsssesecscsccsersssocvsnssanssnsance 2,800
CarpUter...ciceeseseccecesasssscsncsssanssensessse 10,700
Laboratory...ceeeeesievecsosscsccsaccrsenccncsoecss 95,000
Drilling and phy51ca1 analyses of cores...ccceuee. 7,000
Analytical services (University of Minnesota)...... 3,000 -
District suUppPOrt.c.ceeceeececsevasssscnsccossasases 36,720
.Hbadquarters SUPPOrt...ccciectricnassccconaranssss 19,850
Dxrect servxces.............-...--......--...b.... 46,000

| 1bta1._'.190,ooo

. Proposed FUndxng for FY 82--Report processing and;publzcatlon |

salarles...‘l...0..‘.l....I..l......l.....'...............I. $19 000

. Prlntlng a.ﬂd PeprOdUCtlon..-.-..o.--ooo-o.-.-..oo...-.-oo-.. 2 500
Dlstrlct support.n.'.o.o..o...oc....c..........l.....o.-o-.. 8’500

HEadquarters support........................................‘._-3,000

" Total .- ¥I5,000



PERSONNEL REQUIREVENTS AND AVAILABILITY
District personnel needad for the project are as follows:

FY 81 FY 82

Hydrologist GS- 11..................................full time .1/2.tiﬁe
Hydrologlst GS5=1lauernenrenrnsnsacnsasseensaennanss 175 time S
Hydrologist GS-7.........,...a......;..;........... 174 time —
Hydrologic Techieian...eeeeeeerereeeereeneeeenenss 3/4 time 174 time

These personnel ure presently available in the district.

The assistance of the Regional Water-Quality Specialist will be requested

to help develop & quality-assurance program in coordination with Central

Laboratory and the Research Group. It is anticipated that ongoing research by

the Research Group on biotransformation will continue, and that this team will

be available for consultation. In-distriét-assistance in the use of the SWIP _

- code is available, but additional consultants may be required.
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